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PURPOSE OF REPORT 
 
The purpose of this report is to summarize the pre and post project runoff from the 457 – 459 
Hope Avenue project site.  
 
 
LOCATION OF SITE 
 

 
 
METHODOLOGY 
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The property is approximately 2.90 acres in size, and is currently developed with single family 
dwellings and accessory structures.  Currently, there is approximately 0.42 acres of impervious 
area on the property.  The current drainage patterns on the property is 1.61 acres drains towards 
the west to an existing concrete ditch, and 1.29 acres drains towards the east to Hope Avenue.  
The project will maintain the existing drainage patterns, with Lots 1 – 4 draining towards Hope 
Avenue, and Lots 5-9 draining towards the existing drainage ditch located along the west 
property line of the project. 
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The project proposes to demolish the existing dwellings, accessory structures, and driveways and 
redevelop the property with 9 single family residential units.   
 
For post-development runoff calculations, this report will conservatively assume the proposed 
project will result in approximately 4,000 SF of impervious area per lot, plus the additional 
impervious area for the new road & cul-de-sac.  A preliminary drainage plan has been prepared, 
and is attached.   
 
Easterly runoff:  Lots 1-4 will each drain to individual rear yard retention basins, and then to the 
gutter of North Hope Ave. via a sidewalk underdrain.  The easterly portion of the new Cul-de-
Sac/Driveway will drain to an on-site retention basin, and then to the gutter of North Hope Ave. 
via a sidewalk underdrain.  The retention basins will reduce runoff rates to less than pre-project 
levels.   
 
Westerly runoff:  Lots 5-9 will each drain to individual front or rear yard retention basins, and 
then to a concrete ditch along the west property line.  The westerly portion of the new Cul-de-
Sac/Driveway will drain to an on site retention basin and then to the same concrete ditch along 
the west property line.  The retention basins will reduce runoff rates to less than pre-project 
levels. 
 
This is a lot sale subdivision, therefore the impervious area for All Lots was assumed to be 4,000 
s.f. which would include the building roof area, patio, walkways and driveway.  Each lot owner 
will need to prepare a final drainage report for their specific improvements.  Adjustments to the 
size of the basin may be required due to an increased impervious area.  In addition, the use of 
pervious surfacing for driveways, walks and patios may be used to reduce the amount of 
impervious surface and reduce the size of the detention basin.  The detention basins have been 
designed as at-grade facilities.  The owner’s of these lots may, with the approval of the City, 
utilize other means to detain water flow and maintain pre-development runoff.  These may 
include an underground storage system such as the Storm Tech chamber system, oversized storm 
drain pipes or the Flo-Well manufactured dry well system produced by NDS.  The basins will 
reduce runoff rates to less than pre-project levels.   
 
The anticipated storm water runoff was calculated using HydroCad software, with the Santa 
Barbara Urban Hydrograph (SBUH) method.  All input parameters are in accordance the Santa 
Barbara County Flood Control District (SBCFD) standards.  Calculations are provided for the 2 
year, 5 year, 10 year, 25 year, 50 year and 100 year storm events, and the 1”- 24 hour storm 
event. 
 
The time of concentration was established using Santa Barbara County nomograph.  Due to the 
small size of the site, the pre-project time of concentration was at 15 minutes.  The post-project 
time of concentration was conservatively chosen at the minimum of 12 minutes.  Hydrologic Soil 
Group for the project site is Group D (highest runoff potential) per the Natural Resources 
Conservation Service (NRCS) Web Soil Survey, as attached. 
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CONCLUSIONS 
 
Through the use of the proposed retention basins, runoff rates from the project will not exceed 
the pre-project runoff rates for all design storms.  Runoff calculations are included below, and 
indicate that no increase in runoff will occur due to the project. 
 
 
 
 
EASTERLY RUNOFF 
OVERALL CHANGE IN RUNOFF – ALL STORM EVENTS 
 
Storm 
Event 

Pre Project Runoff 
(cfs) 
 

Post Project Runoff 
(cfs) 

Overall change in runoff 
(cfs) 

1”-24hour 0.08 0.20 +0.12 
2year 1.18 1.24 +0.06 
5year 2.06 2.00 -0.06 
10year 2.67 2.48 -0.19 
25year 3.42 3.07 -0.35 
50year 3.98 3.48 -0.50 
100year 4.52 3.87 -0.65 
 
 
 
WESTERLY RUNOFF 
OVERALL CHANGE IN RUNOFF – ALL STORM EVENTS 
 
Storm 
Event 

Pre Project Runoff 
(cfs) 
 

Post Project Runoff 
(cfs) 

Overall change in runoff 
(cfs) 

1”-24hour 0.15 0.26 +0.11 
2year 1.44 1.29 -0.15 
5year 2.45 2.03 -0.42 
10year 3.14 2.50 -0.64 
25year 4.00 3.07 -0.93 
50year 4.63 3.47 -1.16 
100year 5.24 3.84 -1.40 
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CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  
LOT DIAGRAM 
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HYDROCAD DIAGRAM
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EAST - PRE PROJECT 25-YEAR STORM EVENT
 

 

 
 

Summary for Subcatchment 3S: Pre-Project East

Runoff = 3.42 cfs @ 9.99 hrs,  Volume= 0.563 af,  Depth= 5.01"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (ac) CN Description
1.230 84 50-75% Grass cover, Fair, HSG D
0.120 98 Paved parking & roofs
1.350 85 Weighted Average
1.230 84 Pervious Area
0.120 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

 

Runoff
Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
cf

s)

3

2

1

0

Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=1.350 ac
Runoff Volume=0.563 af

Runoff Depth=5.01"
Tc=15.0 min

CN=84/98

3.42 cfs
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AST - PRE PROJECT ALL STORM EVENTSE  
 
Events for Subcatchment 3S: Pre-Project East

Event Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

2year 1.18 0.202 1.80
5year 2.06 0.343 3.05

10year 2.67 0.440 3.91
25year 3.42 0.563 5.01
50year 3.98 0.655 5.82

100year 4.52 0.744 6.61
BMP 0.08 0.023 0.21  
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EAST - POST PROJECT 25-YEAR STORM EVENT 

RIVEWAY/CUL DE SAC – 25 YEAR STORM EVENT
 
D  
 

Summary for Subcatchment 45S: Cul de Sac - East

Runoff = 0.93 cfs @ 9.98 hrs,  Volume= 0.146 af,  Depth= 5.82"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
8,941 98 Paved parking & roofs
4,174 80 >75% Grass cover, Good, HSG D

13,115 92 Weighted Average
4,174 80 Pervious Area
8,941 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

 

Runoff
Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
cf

s)

1

0

Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=13,115 sf
Runoff Volume=0.146 af

Runoff Depth=5.82"
Tc=12.0 min

CN=80/98

0.93 cfs
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RIVEWAY/CUL DE SAC BASIN ROUTING – 25 YEAR STORM EVENTD  
 

Summary for Pond 44P: Surface Basin

Inflow Area = 0.301 ac, 68.17% Impervious,  Inflow Depth = 5.82"    for  25year event
Inflow = 0.93 cfs @ 9.98 hrs,  Volume= 0.146 af
Outflow = 0.49 cfs @ 10.26 hrs,  Volume= 0.146 af,  Atten= 48%,  Lag= 16.6 min
Primary = 0.49 cfs @ 10.26 hrs,  Volume= 0.146 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 1.51' @ 10.26 hrs   Surf.Area= 506 sf   Storage= 754 cf

Plug-Flow detention time= 23.2 min calculated for 0.146 af (100% of inflow)
Center-of-Mass det. time= 23.5 min ( 741.2 - 717.7 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 1,639 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
0.00 500 0 0
1.50 500 750 750
2.50 1,277 889 1,639

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 4.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.49 cfs @ 10.26 hrs  HW=1.51'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.49 cfs @ 5.57 fps)

 
 

Inf low
Primary

Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.301 ac
Peak Elev=1.51'
Storage=754 cf

0.93 cfs

0.49 cfs
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OT 1 + LOT 1 BASIN ROUTING – 25 YEAR STORM EVENTL  
 

Summary for Subcatchment 4S: Lot 1

Runoff = 0.74 cfs @ 9.98 hrs,  Volume= 0.114 af,  Depth= 5.13"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
7,608 80 >75% Grass cover, Good, HSG D

11,608 86 Weighted Average
7,608 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

 
 

Runoff
Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
cf

s)
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0.4

0.3

0.2

0.1

0

Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=11,608 sf
Runoff Volume=0.114 af

Runoff Depth=5.13"
Tc=12.0 min

CN=80/98

0.74 cfs

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Summary for Pond 7P: Surface Basin

Inflow Area = 0.266 ac, 34.46% Impervious,  Inflow Depth = 5.13"    for  25year event
Inflow = 0.74 cfs @ 9.98 hrs,  Volume= 0.114 af
Outflow = 0.67 cfs @ 10.05 hrs,  Volume= 0.114 af,  Atten= 9%,  Lag= 3.8 min
Primary = 0.67 cfs @ 10.05 hrs,  Volume= 0.114 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 0.76' @ 10.05 hrs   Surf.Area= 200 sf   Storage= 152 cf

Plug-Flow detention time= 7.3 min calculated for 0.114 af (100% of inflow)
Center-of-Mass det. time= 7.4 min ( 753.1 - 745.7 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
0.00 200 0 0
1.50 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.67 cfs @ 10.05 hrs  HW=0.76'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.67 cfs @ 3.43 fps)

 
 

Inf low
Primary

Hydrograph

Time  (hours)
454035302520151050

Fl
ow
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0.1

0

Inflow Area=0.266 ac
Peak Elev=0.76'
Storage=152 cf

0.74 cfs

0.67 cfs
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LOT 2 + LOT2 BASIN ROUTING – 25 YEAR STORM EVENT 
 

Summary for Subcatchment 38S: Lot 2

Runoff = 0.65 cfs @ 9.98 hrs,  Volume= 0.100 af,  Depth= 5.24"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
6,013 80 >75% Grass cover, Good, HSG D

10,013 87 Weighted Average
6,013 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

 
 

Runoff
Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
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0.7
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0.4

0.3

0.2

0.1

0

Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=10,013 sf
Runoff Volume=0.100 af

Runoff Depth=5.24"
Tc=12.0 min

CN=80/98

0.65 cfs
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Summary for Pond 39P: Surface Basin

Inflow Area = 0.230 ac, 39.95% Impervious,  Inflow Depth = 5.24"    for  25year event
Inflow = 0.65 cfs @ 9.98 hrs,  Volume= 0.100 af
Outflow = 0.60 cfs @ 10.04 hrs,  Volume= 0.100 af,  Atten= 8%,  Lag= 3.5 min
Primary = 0.60 cfs @ 10.04 hrs,  Volume= 0.100 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 0.65' @ 10.04 hrs   Surf.Area= 200 sf   Storage= 130 cf

Plug-Flow detention time= 7.6 min calculated for 0.100 af (100% of inflow)
Center-of-Mass det. time= 7.8 min ( 748.5 - 740.7 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
0.00 200 0 0
1.50 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.60 cfs @ 10.04 hrs  HW=0.65'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.60 cfs @ 3.04 fps)

 
 

Inf low
Primary

Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
cf

s)

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Inflow Area=0.230 ac
Peak Elev=0.65'
Storage=130 cf

0.65 cfs

0.60 cfs
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LOT 3 + LOT 3 BASIN ROUTING – 25 YEAR STORM EVENT 
 

Summary for Subcatchment 41S: Lot 3

Runoff = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af,  Depth= 5.20"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
6,517 80 >75% Grass cover, Good, HSG D

10,517 87 Weighted Average
6,517 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

 
 

Runoff
Hydrograph

Time  (hours)
454035302520151050
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=10,517 sf
Runoff Volume=0.105 af

Runoff Depth=5.20"
Tc=12.0 min

CN=80/98

0.68 cfs
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Summary for Pond 40P: Surface Basin

Inflow Area = 0.241 ac, 38.03% Impervious,  Inflow Depth = 5.20"    for  25year event
Inflow = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af
Outflow = 0.62 cfs @ 10.04 hrs,  Volume= 0.105 af,  Atten= 8%,  Lag= 3.6 min
Primary = 0.62 cfs @ 10.04 hrs,  Volume= 0.105 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 0.68' @ 10.04 hrs   Surf.Area= 200 sf   Storage= 137 cf

Plug-Flow detention time= 7.5 min calculated for 0.105 af (100% of inflow)
Center-of-Mass det. time= 7.7 min ( 750.0 - 742.4 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
0.00 200 0 0
1.50 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.62 cfs @ 10.04 hrs  HW=0.68'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.62 cfs @ 3.16 fps)

 
 

Inf low
Primary

Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
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s)

0.7

0.6

0.5

0.4

0.3
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0.1

0

Inflow Area=0.241 ac
Peak Elev=0.68'
Storage=137 cf

0.68 cfs

0.62 cfs
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LOT 4 + LOT 4 BASIN ROUTING – 25 YEAR STORM EVENT 
 

Summary for Subcatchment 43S: Lot 4

Runoff = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af,  Depth= 5.20"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
6,566 80 >75% Grass cover, Good, HSG D

10,566 87 Weighted Average
6,566 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

 
 

Runoff
Hydrograph

Time  (hours)
454035302520151050

Fl
ow
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0

Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=10,566 sf
Runoff Volume=0.105 af

Runoff Depth=5.20"
Tc=12.0 min

CN=80/98

0.68 cfs
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Summary for Pond 42P: Surface Basin

Inflow Area = 0.243 ac, 37.86% Impervious,  Inflow Depth = 5.20"    for  25year event
Inflow = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af
Outflow = 0.63 cfs @ 10.04 hrs,  Volume= 0.105 af,  Atten= 8%,  Lag= 3.6 min
Primary = 0.63 cfs @ 10.04 hrs,  Volume= 0.105 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 0.69' @ 10.04 hrs   Surf.Area= 200 sf   Storage= 138 cf

Plug-Flow detention time= 7.5 min calculated for 0.105 af (100% of inflow)
Center-of-Mass det. time= 7.6 min ( 750.2 - 742.6 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
0.00 200 0 0
1.50 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.62 cfs @ 10.04 hrs  HW=0.69'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.62 cfs @ 3.18 fps)

 
 

Inf low
Primary

Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
cf
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0.7
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0

Inflow Area=0.243 ac
Peak Elev=0.69'
Storage=138 cf

0.68 cfs

0.63 cfs
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HOPE AVE. FRONTAGE – 25 YEAR STORM EVENT 
 

Summary for Subcatchment 46S: Hope frontage

Runoff = 0.12 cfs @ 9.99 hrs,  Volume= 0.017 af,  Depth= 4.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
218 98 Paved parking & roofs

1,737 80 >75% Grass cover, Good, HSG D
1,955 82 Weighted Average
1,737 80 Pervious Area

218 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

 
 

Runoff
Hydrograph

Time  (hours)
454035302520151050

Fl
ow

  (
cf
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0.1

0.08

0.06

0.04

0.02

0

Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=1,955 sf
Runoff Volume=0.017 af

Runoff Depth=4.66"
Tc=12.0 min

CN=80/98

0.12 cfs
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EAST - POST PROJECT ALL STORM EVENTS 
 
 

Events for Reach 47R: V-Ditch

Event Inflow
(cfs)

Outflow
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

2year 1.24 1.24 -0.83 10
5year 2.00 1.99 -0.77 14

10year 2.48 2.48 -0.74 16
25year 3.07 3.06 -0.71 19
50year 3.48 3.48 -0.68 21

100year 3.87 3.87 -0.66 23
BMP 0.20 0.20 -0.94 3  
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WEST - PRE PROJECT 25-YEAR STORM EVENT 

 
Summary for Subcatchment 1S: Pre-Project West

Runoff = 4.00 cfs @ 9.99 hrs,  Volume= 0.663 af,  Depth= 5.17"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (ac) CN Description
1.250 84 50-75% Grass cover, Fair, HSG D
0.290 98 Paved parking & roofs
1.540 87 Weighted Average
1.250 84 Pervious Area
0.290 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=1.540 ac
Runoff Volume=0.663 af

Runoff Depth=5.17"
Tc=15.0 min

CN=84/98

4.00 cfs
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WEST - PRE PROJECT ALL STORM EVENTS 
Events for Subcatchment 1S: Pre-Project Wes

Event Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

2year 1.44 0.247 1.92
5year 2.45 0.409 3.19

10year 3.14 0.522 4.07
25year 4.00 0.663 5.17
50year 4.63 0.768 5.98

100year 5.24 0.870 6.78
BMP 0.15 0.035 0.27  
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WEST - POST PROJECT 25-YEAR STORM EVENT 
 
 
DRIVEWAY/CUL-DE-SAC – 25 YEAR STORM EVENT 
 
 

Summary for Subcatchment 26S: Cul-de-Sac

Runoff = 1.15 cfs @ 9.98 hrs,  Volume= 0.184 af,  Depth= 6.47"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
14,897 98 Paved parking & roofs
14,897 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

 
 

Runoff
Hydrograph

Time  (hours)
454035302520151050
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ow
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1

0

Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=14,897 sf
Runoff Volume=0.184 af

Runoff Depth=6.47"
Tc=12.0 min

CN=0/98

1.15 cfs
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DRIVEWAY/CUL DE SAC -  BASIN ROUTING – 25 YEAR STORM EVENT 
 

Summary for Pond 24P: Cul de Sac Basin

Inflow Area = 0.342 ac,100.00% Impervious,  Inflow Depth = 6.47"    for  25year event
Inflow = 1.15 cfs @ 9.98 hrs,  Volume= 0.184 af
Outflow = 0.55 cfs @ 10.29 hrs,  Volume= 0.184 af,  Atten= 52%,  Lag= 18.7 min
Primary = 0.55 cfs @ 10.29 hrs,  Volume= 0.184 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 254.40' @ 10.29 hrs   Surf.Area= 810 sf   Storage= 1,011 cf

Plug-Flow detention time= 23.6 min calculated for 0.184 af (100% of inflow)
Center-of-Mass det. time= 23.2 min ( 719.9 - 696.8 )

Volume Invert Avail.Storage Storage Description
#1 252.50' 1,639 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

252.50 500 0 0
254.00 500 750 750
255.00 1,277 889 1,639

Device Routing     Invert Outlet Devices
#1 Primary 252.50' 4.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.55 cfs @ 10.29 hrs  HW=254.40'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.55 cfs @ 6.34 fps)
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Inflow Area=0.342 ac
Peak Elev=254.40'
Storage=1,011 cf

1.15 cfs

0.55 cfs
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LOT 5 + LOT 5 BASIN ROUTING -  25 YEAR EVENT 
 

Summary for Subcatchment 27S: Lot 5

Runoff = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af,  Depth= 5.20"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
6,589 80 >75% Grass cover, Good, HSG D

10,589 87 Weighted Average
6,589 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=10,589 sf
Runoff Volume=0.105 af

Runoff Depth=5.20"
Tc=12.0 min

CN=80/98

0.68 cfs
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Summary for Pond 36P: Surface Basin

Inflow Area = 0.243 ac, 37.78% Impervious,  Inflow Depth = 5.20"    for  25year event
Inflow = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af
Outflow = 0.63 cfs @ 10.05 hrs,  Volume= 0.105 af,  Atten= 8%,  Lag= 3.6 min
Primary = 0.63 cfs @ 10.05 hrs,  Volume= 0.105 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 251.19' @ 10.05 hrs   Surf.Area= 200 sf   Storage= 139 cf

Plug-Flow detention time= 8.2 min calculated for 0.105 af (100% of inflow)
Center-of-Mass det. time= 7.6 min ( 750.3 - 742.6 )

Volume Invert Avail.Storage Storage Description
#1 250.50' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

250.50 200 0 0
252.00 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 250.50' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.63 cfs @ 10.05 hrs  HW=251.19'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.63 cfs @ 3.19 fps)
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Inflow Area=0.243 ac
Peak Elev=251.19'

Storage=139 cf

0.68 cfs

0.63 cfs
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LOT 6 + LOT 6 BASIN ROUTING 25 YEAR EVENT 
 

Summary for Subcatchment 28S: Lot 6

Runoff = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af,  Depth= 5.20"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
6,576 80 >75% Grass cover, Good, HSG D

10,576 87 Weighted Average
6,576 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=10,576 sf
Runoff Volume=0.105 af

Runoff Depth=5.20"
Tc=12.0 min

CN=80/98

0.68 cfs
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Summary for Pond 32P: Surface Basin

Inflow Area = 0.243 ac, 37.82% Impervious,  Inflow Depth = 5.20"    for  25year event
Inflow = 0.68 cfs @ 9.98 hrs,  Volume= 0.105 af
Outflow = 0.63 cfs @ 10.05 hrs,  Volume= 0.105 af,  Atten= 8%,  Lag= 3.6 min
Primary = 0.63 cfs @ 10.05 hrs,  Volume= 0.105 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 251.19' @ 10.05 hrs   Surf.Area= 200 sf   Storage= 138 cf

Plug-Flow detention time= 7.5 min calculated for 0.105 af (100% of inflow)
Center-of-Mass det. time= 7.6 min ( 750.2 - 742.6 )

Volume Invert Avail.Storage Storage Description
#1 250.50' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

250.50 200 0 0
252.00 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 250.50' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.63 cfs @ 10.05 hrs  HW=251.19'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.63 cfs @ 3.19 fps)
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Inflow Area=0.243 ac
Peak Elev=251.19'

Storage=138 cf

0.68 cfs

0.63 cfs
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LOT 7 + LOT 7 BASIN ROUTING 25 YEAR EVENT 
 
 

Summary for Subcatchment 29S: Lot 7

Runoff = 0.68 cfs @ 9.98 hrs,  Volume= 0.104 af,  Depth= 5.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
6,469 80 >75% Grass cover, Good, HSG D

10,469 87 Weighted Average
6,469 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=10,469 sf
Runoff Volume=0.104 af

Runoff Depth=5.21"
Tc=12.0 min

CN=80/98

0.68 cfs
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Summary for Pond 33P: Surface Basin

Inflow Area = 0.240 ac, 38.21% Impervious,  Inflow Depth = 5.21"    for  25year event
Inflow = 0.68 cfs @ 9.98 hrs,  Volume= 0.104 af
Outflow = 0.62 cfs @ 10.04 hrs,  Volume= 0.104 af,  Atten= 8%,  Lag= 3.6 min
Primary = 0.62 cfs @ 10.04 hrs,  Volume= 0.104 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 247.18' @ 10.04 hrs   Surf.Area= 200 sf   Storage= 136 cf

Plug-Flow detention time= 7.6 min calculated for 0.104 af (100% of inflow)
Center-of-Mass det. time= 7.7 min ( 749.9 - 742.2 )

Volume Invert Avail.Storage Storage Description
#1 246.50' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

246.50 200 0 0
248.00 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 246.50' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.62 cfs @ 10.04 hrs  HW=247.18'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.62 cfs @ 3.15 fps)
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Inflow Area=0.240 ac
Peak Elev=247.18'

Storage=136 cf

0.68 cfs

0.62 cfs
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LOT 8 + LOT 8 BASIN ROUTING 25 YEAR EVENT 
 
 

Summary for Subcatchment 30S: Lot 8

Runoff = 0.72 cfs @ 9.98 hrs,  Volume= 0.111 af,  Depth= 5.15"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
7,246 80 >75% Grass cover, Good, HSG D

11,246 86 Weighted Average
7,246 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=11,246 sf
Runoff Volume=0.111 af

Runoff Depth=5.15"
Tc=12.0 min

CN=80/98

0.72 cfs
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Summary for Pond 34P: Surface Basin

Inflow Area = 0.258 ac, 35.57% Impervious,  Inflow Depth = 5.15"    for  25year event
Inflow = 0.72 cfs @ 9.98 hrs,  Volume= 0.111 af
Outflow = 0.66 cfs @ 10.05 hrs,  Volume= 0.111 af,  Atten= 9%,  Lag= 3.7 min
Primary = 0.66 cfs @ 10.05 hrs,  Volume= 0.111 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 242.23' @ 10.05 hrs   Surf.Area= 200 sf   Storage= 147 cf

Plug-Flow detention time= 8.1 min calculated for 0.111 af (100% of inflow)
Center-of-Mass det. time= 7.5 min ( 752.1 - 744.7 )

Volume Invert Avail.Storage Storage Description
#1 241.50' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.50 200 0 0
243.00 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 241.50' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.66 cfs @ 10.05 hrs  HW=242.23'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.66 cfs @ 3.34 fps)
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Inflow Area=0.258 ac
Peak Elev=242.23'

Storage=147 cf

0.72 cfs
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LOT 9 + LOT 9 BASIN ROUTING 25 YEAR EVENT 
 
 

Summary for Subcatchment 31S: Lot 9

Runoff = 0.57 cfs @ 9.98 hrs,  Volume= 0.088 af,  Depth= 5.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
4,000 98 Paved parking & roofs
4,570 80 >75% Grass cover, Good, HSG D
8,570 88 Weighted Average
4,570 80 Pervious Area
4,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=8,570 sf
Runoff Volume=0.088 af

Runoff Depth=5.38"
Tc=12.0 min

CN=80/98

0.57 cfs
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Summary for Pond 35P: Surface Basin

Inflow Area = 0.197 ac, 46.67% Impervious,  Inflow Depth = 5.38"    for  25year event
Inflow = 0.57 cfs @ 9.98 hrs,  Volume= 0.088 af
Outflow = 0.53 cfs @ 10.04 hrs,  Volume= 0.088 af,  Atten= 7%,  Lag= 3.2 min
Primary = 0.53 cfs @ 10.04 hrs,  Volume= 0.088 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 247.06' @ 10.04 hrs   Surf.Area= 200 sf   Storage= 113 cf

Plug-Flow detention time= 8.2 min calculated for 0.088 af (100% of inflow)
Center-of-Mass det. time= 8.3 min ( 743.0 - 734.7 )

Volume Invert Avail.Storage Storage Description
#1 246.50' 300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

246.50 200 0 0
248.00 200 300 300

Device Routing     Invert Outlet Devices
#1 Primary 246.50' 6.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.53 cfs @ 10.04 hrs  HW=247.06'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.53 cfs @ 2.68 fps)
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Inflow Area=0.197 ac
Peak Elev=247.06'

Storage=113 cf
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LOT 9 – REAR YARD 
 

Summary for Subcatchment 37S: Lot 9 rear

Runoff = 0.14 cfs @ 9.98 hrs,  Volume= 0.022 af,  Depth= 5.39"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type I 24-hr 25year  Rainfall=6.71"

Area (sf) CN Description
1,123 80 >75% Grass cover, Good, HSG D
1,000 98 Paved parking & roofs
2,123 88 Weighted Average
1,123 80 Pervious Area
1,000 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 
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Type I 24-hr 25year
Rainfall=6.71"

Runoff Area=2,123 sf
Runoff Volume=0.022 af

Runoff Depth=5.39"
Tc=12.0 min

CN=80/98

0.14 cfs
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WEST – POST PROJECT RUNOFF – ALL EVENTS 
 
 

Events for Reach 36R: V-Ditch

Event Inflow
(cfs)

Outflow
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

2year 1.29 1.29 240.44 10
5year 2.03 2.03 240.52 14

10year 2.50 2.50 240.57 16
25year 3.07 3.07 240.61 19
50year 3.47 3.47 240.64 20

100year 3.84 3.83 240.66 22
BMP 0.26 0.25 240.24 3  
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